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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a 
liquid crystal display device with high display quality which enables 
manufacturing a reflection plate with excellent reflection 
characteristics easily and with excellent reproducibility. 
SOLUTION: A negative photosensitive resin 9 is coated on a 
substrate 1. In the first region of the photosensitive resin 9, 
projecting and recessing parts are formed on the surface by exposure 
with various integral values of irradiated light quantity resulting in 
differences of the remaining film quantity of the photosensitive resin 
9. In the second region of the photosensitive resin 9 t a recessing part 
is formed by exposure with an integral value of irradiated light 
quantity different from that in the first region resulting in the 
remaining film quantity of the photosensitive resin 9 less than that in 
the first region. 
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A. Relevance of the Above- Identified Document 

< This document has relevance to claims 1, 13, 28, 
4 3 , 53 and 55 of the present application. 

B . Translation of the Relevant Passages of the 
Document 

[0058] 

A manufacturing process of a reflective substrate 
23 of a reflective-type liquid crystal display device 
will be explained in reference to Figure 3 . In Figure 
3, the left hand side indicates pixel region, and the 
right hand side indicates a signal input terminal 
region , 
[0059] 

As illustrated in Figure 3(a), a negative- type 
photosensitive resin 9 (product name: FE3 01N: Fuji 
film Ohlin) is applied in thickness within a range of 
1 to 5 /xm. In the present embodiment, the thickness 
of 3 /xm is adopted. 
[0060] 

Next, as illustrated in Figure 4, using a first 
photomask 19 provided with a shielding member 18 
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corresponding to a contact hole 30, a region excluding 
a contact hole section is exposed uniformly at low 
illumination as illustrated in Figure 3(b). Here, an 
amount of exposure is preferably set in a range of 
from 2 0 mj to 10 0 mh, and in the present embodiment, 
an exposure is performed with an amount of exposure of 
4 0 mj . 
[0061] 

Next, as illustrated in Figure 5, a region 
excluding the contact hole section 30 is exposed 
uniformly at high luminance, using a second photomask 
20 with circular transmissive portions 17 having an 
area within a range of 20 % to 40 % as illustrated in 
Figure 3(c) . Here, an amount of exposure is 

preferably set within a range of 160 mj to 500 mj . In 
the present embodiment, an amount of exposure is 
selected to be 240 mj . Here, the circular or polygon 
transmissive parts 17 are arranged at random with an 
interval between centers of any adjacent two polygon 
transmissive parts 17 within a range of 5 jxm to 50 /xm, 
preferably within a range of 10 fim to 20 fim. 
[0062] 

Here, the first and second photomasks are 
arranged so as to shield the signal input terminal 
section 27 as well as the shielded state of the 
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contact hole . 
[0063] 

Next, as illustrated in Figure 3(d), the resin 
in the unexposed portion (contact hole section and the 
signal input terminal section) is completely removed 
by developing with a developing agent of TMAH 
(tetrame thy 1 ammonium hydroxide), available from Tokyo 
Ohka Kogyo Co., Ltd. In the meantime, for the resin 
in portion exposed at low illuminance exposure 
portion, around 40 percent of the initial film 
thickness remains, while for the resin in the portion 
exposed at high illuminance, around 80 percent of the 
initial film thickness remains. 
[0064] 

Next, as illustrated in Figure 3(e), by 
performing a heat treatment for 60 minutes at 200 °C, 
the resin in the foregoing state is deformed by the 
heat-melting to be smoother uneven section. 
[0065] 

Next, as illustrated in Figure 3(f), an Al thin 
film is formed in film thickness of 2000 A as the 
reflective electrode 10 on the substrate 1 by 
sputtering, and as illustrated in Figure 3 (g) to 3 (k) , 
the patterning is performed such that transistors and 
reflective electrodes 10 have one to one 
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correspondence . 
[0066] 

Specifically, the photoresist 28 is applied as 
illustrated in Figure 3(g), a cut-out portion and the 
signal input terminal 27 are exposed for separating 
each pixel as illustrated in Figure 3(g), and 
developing, etching, and separation are performed as 
illustrated in Figure 3 (i) to 3 (k) , for the patterning 
of the Al electrode as the reflective electrode 10. 
[0067] 

With the foregoing process, the reflective 
electrode 10 provided with high density uneven section 
with smooth surface is obtained. The resulting 

reflective substrate 23 has a smaller area of flat 
portions, and thus permits desirable reflective 
characteristics with small positive reflective 
component to be realized. It is also possible to 
reduce the number of photo-processes of the 
photosensitive resin, which, in turn, permits the 
reflective plate to be manufactured at lower costs. 
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